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Abstract: Olfactory Neuroblastoma is an uncommon malignant neoplasm of the superior nasal cavity, 
originating from the olfactory mucosa. Olfactory Neuroblastoma may infiltrate the sinuses, the orbit and the 
cranium. Usually no specific radiological features indicate the diagnosis, they usually present as a soft tissue 
mass in the superior olfactory recess involving the anterior and middle ethmoid air-cells on one side and 
extending through the cribriform plate into the anterior cranial fossa. Contrast enhancement is often marked 
in both CT and MRI studies. The extent of tumor in the paranasal sinuses and anterior cranial fossa is best 
assessed with MRI after intravenous gadolinium, and this is considered as the most accurate method for 
assessing preoperative resectability. 
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Introduction 
The Olfactory neuroblastoma (ON) is rare 
malignant nasal malignancy which originated from 
basal layer of olfactory epithelium in the superior 
recess of the nasal cavity Neuroectoderm. It 
comprises ~2% of all sinonasal tract tumors. Its 
incidence is ~0.4 per million in population.
1, 2
 
There is bimodal age distribution with one peak in 
young adults (-2
nd
  decade) and another peak in the 
5
th
 to 6
th
 decades. There is no recognized zender 
predilection.
1 
The Clinical presentation is usually 
secondary to nasal stuffiness and rhinorrhoea or 
epistaxis. Presentation is often delayed and 
symptoms may have been present for many 
months. Patients often present late with larger 
tumors which can extend into the intracranial 
compartment (25-30% at diagnosis) and usually 
result in anosmia .
2, 7
. Olfactory Neuroblastoma 
may mimic histologically a number of types of 
malignancy within the Sinonasal tract, making it 
more difficult to diagnosis. Identification of 
olfactory neuroblastoma from undifferentiated 
carcinoma and other intranasal malignancies is 
done by using the histological criteria.
3   
we present 
here an unusual case of olfactory Neuroblastoma.
 
Case Presentation  
       A 23 years Male was admitted to the Jinzhou 
first Hospital, china because of recurrent nasal 
bleeding, nasal congestion, diminished sense of 
smell, right facial numbness and eye pain for 15 
days. Patients also had history of Headache since 
one year. Physical examination revealed a fleshy 
highly vascular mass filling right nasal cavity. 
A CT scan (figure 1) was done which revealed 
large expansile destructive mass density on right 
side. The lesion also involved right maxillary bone 
with sinus involvement and sclerosis.  Enhanced 
CT scan shows mild enhancement with destruction 
of sieve, sinus wall and base of the skull. CT is 
particularly useful in assessing bony destruction, 
although it cannot distinguish olfactory 
neuroblastoma from other tumors that arise in the 
same region. 
8 
  
MRI Scan (Figure 2) Axial, sagittal and coronal 
contrast enhanced MRI showed the lesion irregular 
soft tissue posterior to nasal cavity. Enhanced MRI  
showed moderate or marked enhancement with  
invasive growth to the paranasal sinuses, eyes and 
skull base .
7 
Our initial  differential diagnosis based 
on the radiological appearances was Nasal 
Lymphomas ,Olfactory neuroblastoma, Olfactory 
grove Meningioma, Nasal cavity (sinus) tumor and 
Inverted Papilloma.  
Histopathologicals examination shows 
multilobulated pink-grey tumor with variable 
differentiation from well formed neural tissue to 
undifferentiated neuroblasts with pseudo rosette 
formation 
8
. It was in favor of an Olfactory 
Neuroblastoma. Finally, the diagnosis of Olfactory 
Neuroblastoma was established. (Fig 3). 
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                                      A                                                         B 
A. B. Enhanced coronal and sagittal image shows mild enhanced mass with destruction of sieve, 
bone, sinus wall and base of the skull. 
  
 
      
                                 A                                                                      B 
A.  Axial contrast enhanced MRI showed the lesion with irregular soft tissue posterior to nasal cavity. B. 
Sagittal Enhanced MRI showed moderate or marked enhancement with  invasive growth to the paranasal 
sinuses, eyes and skull base . 
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A. primary Esthesioneuroblastoma (ENB) demonstrate tumor with small blue round cell morphology. B. 
positive immunostaining the tumor for synaptosin 
 
Discussion  
Olfactory Neuroblastoma (Esthesioneuroblatoma) 
was first described by Berger and colleagues in 
1924, they named it esthésioneuroépithéliome 
olfactif. This tumor was later given various names 
due to the lack of knowledge of its histological 
origin. However, only two terms have been used in 
recent publications, ENB and olfactory 
neuroblastoma (Dulguerov et al., 2001; Hwang et 
al., 2003; Lin et al., 2009; Yu et al., 2009). 
This is a rare neoplasm of neuroectodermal origin 
that arises from olfactory epithelium in the upper 
nasal cavity at the level of the cribriform plate. It 
accounts for 3 - 6% of all intranasal tumors. The 
incidence peaks between the ages of 11 and 20 
years of age and again between the 50
th
 and 60
th
 
decade of life (Palacios & Valvassori, 1998; 
Hwang et al.; Timesheet al., 2004; Lin et al.; 
Ghaffar&Salahuddin, 2005; Yuet al.; Iliades et al., 
2002; Thompson, 2009). The symptoms and signs 
are characterized by nasal obstruction, epistaxis, 
headache, hyposmia, exophthalmose, and diplopia 
(Tamase et al.; Ghaffar & Salahuddin; Thompson)  
The development of ENB beyond the region where 
the olfactory epithelium exists is extremely rare. 
The etiology and pathogenesis of ENB is not fully 
understood. Some authors have proposed the 
possibility of a virus being responsible for its 
development, in particular the polyoma virus (Lin 
et al.). These tumors have the potential to spread 
regionally. Neck metastasis can occur either early 
in the disease or many years later. Metastasis of 
cervical lymph nodes occurs in approximately 10% 
of cases. Haematogenous metastases are rare but 
may occur in bone, bone marrow, lung or skin at 
the time of relapse.  
One of the most reliable histologic features is its 
lobular architecture. The circumscribed lobules or 
nests are made up of “primitive” neuroblastoma 
cells. They are usually located below an intact 
mucosa and in a vascularized fibrous stroma. The 
tumor cells are small, round and blue (Yuet al: 
Thompson).  
This tumor is staged using the Kadish et al., (1976) 
System. Stage A is limited to the nasal cavity, stage 
B involves the paranasal sinuses, and in stage C the 
tumor extends beyond the nose and paranasal 
sinuses as seen in our patient. Three types of direct 
intracranial extensions by ENB can be found on CT 
and MRI: cranio-orbital-nasal communicating 
ENB, cranio-nasal communicating ENB; and 
orbital-nasal communicating ENB. ENB exhibits 
no specific appearance on MRI and CT Imaging. 
The combined use of CT and MRI techniques is 
excellent in providing necessary information for 
treatment planning (Dulguerov et al.; Hwang et al.; 
Lin et al.; Park et al.; Yu et al; Kurian et al., 2004).  
Olfactory Neuroblastoma continue to be a 
challenging for Radiologist as well as physician 
and surgeon, especially Kadish classification 
staging C   compare to stage A and B which is 
Aggressive with low prognosis. 
 Differential diagnosis: 
A. Nasal Polyps: Nasal polyps often located 
in nasal passage with no bone destruction. 
It can grow anywhere on lining of the nose 
or the sinuses. They often grow where the 
sinuses open into the nasal cavity. Small 
polyps may not cause any problems. Large 
polyps can block sinuses or nasal airway. 
No enhancement seen . 
B. Inverted Papilloma: It occurs in the side 
wall of nasal cavity, ethmoid and 
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maxillary sinus, infiltrate bone with 
typical "gyrus like" enhancement seen on 
MR 
C. Nasal Cavity(Sinus) cancer:  Mostly 
occurs in elderly patients, mainly  destroy 
the bone causing rough edge . 
D.  Nasal  lymphoma:  Most commonly in 
the nasal vestibule, often involving the 
dorsum of the nose and soft tissue of 
cheeks with slight bone destruction.Mild 
enhancement on MRI . 
E.  Olfactory Groove Meningioma :  
Lession usually round and oval, connected 
to the anterior cranial fossa with adjacent 
bone sclerosis. 
CONCLUSION  
Olfactory neuroblastoma occurring primarily in the 
maxillary sinus is rare
1
. Review of literature shows 
that unlike neuroblastoma arising in other sites, 
olfactory neuroblastoma occurs in olfactory 
mucosa is difficult to differentiate from imaging 
test .
1  
The case is presented herein with a hope that 
it help in better evaluation of such rare case in 
future and further treatment plan for the benefit of 
patient and physician.  
ABBREVIATIONS:  
ONB: Olfactory Neuroblastoma, CT: Computed 
Tomography, MRI: Magnetic Resonance Imaging 
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